Mapping the interaction of DNA with the Escherichia coli DNA polymerase clamp loader complex.
Sliding clamps are loaded onto DNA by ATP-dependent clamp loader complexes. A recent crystal structure of a clamp loader-clamp complex suggested an unexpected mechanism for DNA recognition, in which the ATPase subunits of the loader spiral around primed DNA. We report the results of fluorescence-based assays that probe the mechanism of the Escherichia coli clamp loader and show that conserved residues clustered within the inner surface of the modeled clamp loader spiral are critical for DNA recognition, DNA-dependent ATPase activity and clamp release. Duplex DNA with a 5'-overhang single-stranded region (corresponding to correctly primed DNA) stimulates clamp release, as does blunt-ended duplex DNA, whereas duplex DNA with a 3' overhang and single-stranded DNA are ineffective. These results provide evidence for the recognition of DNA within an inner chamber formed by the spiral organization of the ATPase domains of the clamp loader.